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MATSU2AKI JUNICHI 



of a humna PTHrP or a polypeptide having the activities 
of the human PTHrP without any human PTHrP activities 
and containing an amino acid sequence expressed by the 
following formulas [I] to [IMJ: L e u H 
isAsnLeuDTrpLysSerlleGlnAspLeuArgArgArgPhePheLeu 
HisHisLeulleAlaGlulleHisThrAla...[l], LeuHisAsnLeuD-Phe 
(4-F)LysSerlleGlnAspLeuArgArgAr 

gPhePheLeuHisHisLeulleAlaGlu HeHisThrAJa .[II] and 

LeuHisAsnLeuD-TrpLysSerlleGlnAspLeuArgArgArgPhe 

PheLeuHisHisLeulleAlaGlulleHisThr...[IM]. 
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(54) POLYPEPTIDE HAVING PTHRP ANTAGONISTIC 
ACTIVITY AND THERAPEUTIC AGENT FOR 
CALCIUM METABOLISM CONTAINING THE 
SAME 

(57) Abstract: 

PURPOSE: To obtain a human pathyroid hormone related 
protein (PTHrP) antagonist having higher antagonistic 
activities than those of a well-known PTHrP antagonist. 

CONSTITUTION: This PTHrP antagonist is a polypeptide, 
having activities in antagonizing physiological actions 
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f^^i^t hPTHr P7^^7 h£ 

tFPTHrPffitt^f, tFPTHr 
PXttfc SPTHr PSttSr^Ti-SjKy^^po^ai 

[vi] ^-rtifa-em&ivZTSymzpte-StrtfV^ 

Leu His Asn Leu D-Trp Lys Ser lie Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu lie His 

Thr Ala [ I ] 

Leu His Asn Leu D-Phe(4-F) Lys Ser lie Gin Asp Leu 

Arg Arg Arg Phe PheLeu His His Leu He Ala Glu II 
e His Thr Ala [II] 

Leu His Asn Leu D-Trp Lys Ser lie Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu lie His 
Thr [in] 



1 

t hPTH r P&tt£r^f£i\ t hPT 
Hr PXttt hPTHr PJSttfr*"J-5*y K© 
5fe«*ttf^fliK«Stt:r5fSStt*r*L, TfB^ [ I ] T?* 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu He His 
Thr Ala [ I ] 

[fff*3S2] thPTHrPffifi^f, fchPT 
Hr PXlit hPTHr PJStt*r*1"5aKy K© 

4l»ffl(:ftftt5fitt^#L, ties; [ii] -ex 

Leu His Asn Leu D-Phe(4~F) Lys Ser lie Gin Asp Leu 
Arg Arg Arg Phe PheLeu His His Leu He Ala Glu II 
e His Thr Ala [II] 

Hr PXtet hPTHr Pf£tt£r#-r5# V K<£> 
^*»f^fflfc«rtfr*"«»Sttt*L, TfBS [III]-?* 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu He His 
Thr [III] 

[fflteft«4] ±B* [I] ttl*L [III]OV^^T 

5 J 1 * V * L 4 <D\ 1 ^fclfBtt 

<D#y^^K«:^»/a#fc LTMt5t hPTHr 

p natr ^ %/v is ?j»ttmfemm 0 

[0 0 0 1] 

m&±<omm&m *»wwu pthipt^^ 

* hStt**i"S^y^^KS^n^tP^/Wv-!? 
*ftttf&*3gfc«N-£ 0 *58P7^^Mi, iff 

[0 0 0 2] 

ft*W4fc©fcttBI?)KlR^/^^ (parathyroid norm 
one, PTH) , */Uish~>* $ >D*$&$>Z>ifi, ft 

|B(DV^^-Ct*V^rtdS»arS^TV^ 0 1 9 8 7¥ 
{c&9Moseley ktc J; 9 B^;Vv"? AlfiuESrS Lfc t h 

rtLttffl^JRJtt^/^^iBa^^^jr (pa 
rathyroid hormone related protein, PTH r P) tift 

Biftf^r(DPTH r p-efc^I^ tfl5^Lfc 0 
[0 0 0 3] £ ^(C, Suva 9, PTHr PCOT $ 
y KE^IR c D N AjUEEM^M c5friZ>{z.r£ K> » P 
THrPllH 17^/tJ:9tot>OTfe^)^t^b 
#>ofco SuvakWu cDN A iDni»LSI©j|lIia 

l-CPTHr PSrJS^S^ PTHft«»4 8//g/ 
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[0 0 0 4]Rodan fettRfc fc h P TH r P<DN*«SffiiJ 

hPTHrP (1-34) J £l»5) fc-fb^ttfcl^/ifc 
U ?y h#rt«**<OJBIS«SR0S17/2.8 Mfett-SXr' 
— V"— his??*- 1?<Dt£ii<Di%MzmVTK h P TH 
(1-3 4) 4:Biai©IStt«r»ori:«rWBLTV^S 0 
[0 0 0 5] 0«#ic±5itSfS^^>^Ajfeffifi x JSS 
#£#<£>*£jl 0%(c5S^5 £ Sift,, jkf^/i/i/^A 

io x *) f^mmm* * p»» « i * jb r -r t> o t? 

[0 0 0 6]Sfi, :^^>^ig«siiL 
wtffi. ? Aig^SHftf -efc S P T H r P 

<DfS&£ity^%i?tfVtete\,^tcfr^hV s lot, Z<D 

[0 0 0 7] *(llBAft 5fe(-x PTHrPOT» 
20 bl-6#S(7)7^»iEWPTHr PfStt^^lC 

•9 PTHr Pl/t^H:fe^L#5: fcSrUfcHU 
oT, PTHrP©N*««H7-3 4#B07^ 
SfflB^J («T\ rt hPTH r P (7-3 4) J i*PT 
Hr p©7^^ h£ LtWffl-Cfc^I ^4r^WL 
♦MfttMLfc (4#M^2-2 0 7 0 9 9 0 
[0 0 0 8] 

0 7 0 9 9^«UclE*$jft,fcPTHr P7^^ 
30 hit. PTHrPfittttSf, PTHrPtMWlC 
PTHr Pl/t^-C^«: tWDPTHr P 
fiMMtt«o U, :^<OPTHrP7>?i 
h£VhT>*=t~X hfStttfSiBl^PTHr P7^ 

[0 0 0 9] tot, ±iB4M9KDPT 
Hr P7^^ h<t«9 tT^^rf-^ hStt^jBsv^ 
t hPTHr P7^^7 hSr«Wt*Sr fcT?*>5 0 

[0 0 10] 

2&<£>ite*, thPTHrP (7-34) WiOT^ 
[0 0 11] *»Wtt, thPTHr Pffift 

U TIBS: [I] "C**iT,5T5y»Ey!lSr'&traKy'< 

Leu His Asn Leu D-Trp Lys Ser He Gin Asp Leu Arg 
50 Arg Arg Phe Phe LeuHis His Leu He Ala Glu He His 



3 

Thr Ala [ I ] 

[0 0 12] *tc, #«Wte> UPTHr PffitfeS:* 
S1\ t h P TH r PXlit h P TH r PffittSrttS 

Leu His Asn Leu D~Phe(4-F) Lys Ser He Gin Asp Leu 
Arg Arg Arg Phe PheLeu His His Leu He Ala Glu II 

e His Thr Ala [II] 
[0 0 13] tFPTHrPffi^ 
khPTHrPXIit hPTHrP^tett^ 

Leu His Asn Leu D~Trp Lys Ser He Gin Asp Leu Arg 
Arg Arg Phe Phe LeuHis His Leu He Ala Glu lie His 
Thr [III] 

[0 0 14] JbiS* [I] 4V^t [II 

i] ?>i >i*jh,a>r* s ft & # y K Srlifrt 6 Q 

[0 0 15] Zb\Z-*%W\** ±tB**WOV^^(D 

^y^yf F^tM»am«t fpthtp 

[0 0 16] «T, *»MSr»»^RWi-*o 
[0 0 17] ±1S^ [I] ftl^L [III] ft, N**«]^ 
e>!B«£tlTl^ 0 ±!Bi£ [II] *©D-Phe(4-F)HU 7 

rpiiby/h7rV(DDMl!ftt6o ^rOffis D, 
^Ffc4b^#1-*«-&±s N»P^Vy«7^ 
(5fc [IlUT^^l^^^) ©^/^^V/uSfcNH, 

We>MJi4SJ:5^ :h?>fcPTHrP7^^ 
Jut* y KS: tfi*^5o 

[0018] ±ea [i] ftv^L [in]^*^5*# 

y^^m> t FPTHr P(ON*«»^8-3 4 
#@ (5£ [IIHIS8-3 3#g) <DT sswsmfrbiit 
5#y K«p<o»*i<or s ;m*M&^fcb<D-?h 

Sgtt, t hPTHr P7^^ hfStt 

[0 0 19] **MOjKy^^K«, ±E« [I] * 
[III]"C«$^-5T^/S(5D^e>^^t)<JOT*>o 
Tt>J:l^U t bPTHr PSttSrJH? LftVM»*>, 1 

fc hPTHr PCD3 5#BW» (A 
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[0020] y Kttft^j*x»»fe 

WRIT?****, T 5 /»©*#4 0 fcft;*^* 

[0021] ±i5^T«$^^>^y-<^m> t ^ 
[0022] ae^x^w^ffi^j:^***©*?^ 

^F<z>^/£f£, #y^:/^Ffc3-F^5«#«:**. 

y FSr^i-S - 1 s^s. 

[0 0 2 3] ±lE3g^^~(C*^T\ 
^^FSr=-Fi-Sffi*«, *»W<D*y^f-FS: 

3-Fi-5fc^>-e*>^tfv^*s*SS8a?!iS:*Lrv^T 

cdHv^ F^«r«v\ y :x Kp- A-^HKWS:** 
[0 0 2 4] ±|B**W^y^^F3-F««(0± 

30 #(c h y :/ h:7r as#£Li\> t^^- 

^-OitTW-*5l^cD^y Fa - F«*^tt« 

»H A *^ « ft =« - Ff 5«*<DT«E(!i±fB«« 
^ttllLTv^-ct>J:v\ «#©»^^tt, y 

[0 0 2 5] fflv^fts^^-tt, tt£MOHtt0>J: 

F3-F««OT«l^«*i*ll»ll*=> F>«s»fti"«o ^ 
40 x.tfpUC9, pBR 3 2 2- J E:(Dftb ( (DTrTK^I&®^^ 

[0 0 2 6] 5&^^^-f^ J^fBL/c^lMcDtfy^ 

^ pa- F«««r«*.tf*^*r $ v<< Yim<o<&& 

M^iOKtSii.fc^aW^y^^Ftt, 

50 .Lv»w»tf*«>, aftoy^-Ateatftot/xi*** 



(4) 



[0 0 2 7 J *»W©*^irAftiH6«aitt, ± E * 
3 x 1 0 9, «4HWtt»«t^;K f i« 

[0 0 2 8] ^WoaA^frAfHWWiaii, 



5 [0 0 2 9J 
[0 0 3 0 J 



ftmW- 7-1 6 5 7 9 0 



•^Wf-iat), ± B * [I] fc^ L [m] ^ 

©T 7 = > (5t [III]©*,©^*,^.-^ 

*ii:t>fcTB*lfc*f. #>Ky-t^K©H 
L P CK*ilt *»«B*M t F A B -MS 2 fc 

[00 3 1J 

[igl] 




II 



SS 2 01 ?'" 3 ?' 9? ?' 17 o" ^ 411 2 08 0 89 3 89 2 ■» 
jsmw * i 1 2 2 3 4 2 1 4 «a 



WMI 2 

" 122 J 09 209 J" 14 288 413 222 0.88 4.02 2.95 

1 1 ^ 1 3 4 2 1 4 3 



1 



[0 0 3 2] 



[*2] 



^ 2 y * KttHPLC* «fc t^FAB-MSx'— * 




I 

II 
III 



24.6 
22.2 
20.1 



3462 
3328 
3278 



3461 
3327 
3277 



[QQ3 3] mmm2 #i)^y^}?<D7>?=t-xh 



50 ft*, 77 F#Sfffi«teR0S17/2.8 £/Bv> 



m vitro 
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<®m¥-7-l 6 5 7 9 0 



fc 0 ROSW^LT, f*$iJ»i6<*tMcAM 
P^£fBas#P>*tfc5 x 1 0"M<DPTH r P (1-3 

4) <vmmiz.M-tz>mmm&. *«aKy^^K*a 

»Wfcl#*LT\ Jt«EL/to R0S17/2.8 SrHan' s F12 # 
±tfe"C2 BTOiLfc, F 1 2#»T?#MSS:i5fcofca, ft 
M^fc^y^/f KtPTHrP (1-34) 
SrTJOx., 3 7t, 1 O^M-fv^a^-hUfc. *_h, 
1 NHC 1 *m7Ltz.'<k, MMft&Aft, ±»Srr»JJE 
tttS) ©cAMP R I AcD^rj/ h-eft^^ffliJ^L 
fc*5, jKy^^K (I -IU)m&-r?tox-tcM&, 
cAMP<Dj;# (r=f=^HStt) ttBftfc^^o 

[0 0 3 41 a&fcfcBifciavr. £©Ba»e>we>a»fcj; 

y^^KHt. ^*p©t SPTHr P 
(7~3 4) fcjfc'*, 7f=l — tTffi14(DPfl 
thPTHrPT^^XhH 

[003 5] iif|3 #y^/f F©7^^ h 

l»4E©v^|U 03fe!)25Opmol©thP 
THrP (1-3 4) «rS#U i^ir M*|c l 0 ijfc 
9 5 0 0 nmo 1 <D*jfe0)J 1 T-l^Jc Lfcit [ I ] "C^$ 

ft* # y K «:»-$■ Lfc 0 r^t,©s#sesi4^T 

fe c thPTHrP (1-* 

[mi] 



8 



10 



20 



*34) #10. 4//M, 5$ [I] ©JKy^<^K^2 
0. 8^M-Cfc»9 N 1 B^fcy 2 4 M 1 4 
fc, ^li: LT, tt-PTHrP (1-34) <D^£_k 

m 3 

[0 0 3 6] 12*^^^,1:5^ *^8go#y^ 

teltSPTHr P7^J=^ M£tt**IM8£ft 
[0 0 3 7] 

t hPTHr PT>*:*=* hi£tt8r#-*-5*r*fcjKy 
K&U^ft£^!)j£#i LT$*t4*^!7A 

Ajfcg, 1Ha*ffi© J: 5 ^#^SXt^«^?f7F^(c J; S 

So 

[gii] &Km<r>mtem<otf})^7'<?h'<DTy t ~\s~ 

his?9~ &mWm&*. tNPTHrP (7-3 4) 

t it®, l T^-rm -e*> 

[02] t hPTHr P (1-34) T^ig LfcfS* 
[02] 
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